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FIG.1 Cover Image: A Fata Morgana seen from the
coast of Queensland
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The world is an island.
The Earth floats on water.
Islands also live in our imagination.
Sometimes islands are zones of
secret activities.

FIG.2 : Fata Morgana, is a one kind of superior(higher)
mirage consisting of a series of vertically stacked
images, which form one rapidly changing mirage. Fata
Morgana is also a 1971 film shot by Werner Herzog in
1968 and 1969, which captures mirages in the Sahara
and Sahel deserts.
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INTRODUCTION
I have always been fascinated by the mirage: it
is mystical, ephemeral, and flexible. What the
image appears to be is up to the interpreter. It
is a reflection of desire and born of imagination. To see the mirage is to indulge in a beautiful illusion that fulfills and neglects the real that
is lacking.
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ABSTRACT
Does Utopia exist? If so, I believe it is a
state of mind, a way of thinking. This thesis
speculates on future uncertainties. As
such, my work punctures an illusion, examining history to reveal underlying tensions
and, finally, conceive a brighter future for
the Marshallese.
Using the Marshall Islands as a case
study, this thesis examines how a population might face traumas, both historical and climactic, and demonstrate how
new infrastructures can build resiliency to
support minorities and create new memories.
My proposal introduces two potential “visitors:” Marshallese people ( future
generations as well as indigenous) and the
rest of the world. This plan aims to celebrate Marshallese culture, honor their land
and its cultural significance, and, finally,
build a memorial to their perseverance.

Operation Hardtack I, was a series of 35
nuclear tests conducted by the United
States from April 28 to August 18 in 1958
at the Pacific Proving Grounds.
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Looking at aerial photos of the Marshall
Islands, one is struck by a massive concrete
dome. Why does such a beautiful atoll
contain such a disjunctive feature? This manmade structure is a feat of engineering, a
377 foot wide concrete cap encapsulating an
estimated 73,000 m3 of radioactive debris,
including some plutonium-239.
The Cactus Dome was one of the containment strategies built by the U.S. in 1977 to
store radioactive waste from Operation
Hardtak 1 on Runit Island. Most Americans
do not know this hidden history, yet sea
level rise is forcing us to confront history as
this obscuring infrastructure fails. According to the article How the U.S. betrayed the
Marshall Islands, kindling the next nuclear
disaster claims that the concrete container
has breached due to severe storms and
rising sea levels in the Pacific.
The inhuman scale of the Cactus Dome
contains the remnants of an incomprehensi-

bly brutal 43 detonated atomic bombs. Once
there were palm trees and thatched houses.
Now an object that is strong but fragile, is
beautiful but toxic masks the past.
I propose a memorial that links past
and future and encourages an evolution in
the significance of this site. This memorial
addresses resilience, environmental injustice,
colonialism, and the sublime.

PROJECT STATEMENT
I am examining the future of the Marshall
Islands to understand how existing and new
infrastructures can serve as powerful tools to
register invisible forces such as sea level rise
and nuclear legacy. Ultimately, a living memorial for future generations will be constructed
to provide a connection to marshallese culture
and a celebration of their resilience.
This living memorial is based on my exploration into how design can help negotiate the
tensions between an ephemeral dreamscape
and traumatic history, the beautiful and the
toxic, the disappearing land and long-standing
resilient community.

FIG.3 : Aerial view of the Runit Dome. The dome
is placed in the crater created by the “Cactus”
nuclear weapons test in 1958.
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CHALLENGES
Situated in the middle of the Pacific, the
Marshall Islands face two existential challenges: nuclear legacy and climate change.
90% of Marshallese live on land that is less
than 10m above sea level. The average elevation is about 6 feet. There is no existing international law or policy giving automatic shelter or
protection to climate change refugees.
In addition, increasing storms and sea level
rise exacerbate the decay of Cactus Dome,
leading to more toxic radioactive isotopes
seeping from the dome into the lagoon and
drift to the community living 15 miles downwind. “Spiderweb cracks whipsaw across
its cap and chunks of missing concrete pock
its facade. Pools of brown, brackish water
surround its base, and vines and foliage snake
up its sides.”1

FIG.4

FIG.6

FIG.5
The Marshall Islands lives in a delicate conversation with the sea.
The Pacific Ocean brings life and
food, but lately some residents
have started to dear the rising sea.
John D. Sutter/CNN
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These existential threats lead to oss of
local indigenous ocean culture. “We
didn’t know the Runit Dome waste dump
would crack and leak…. We didn’t know
about climate change,” said Jack Ading, a
Marshallese senator from Enewetak Atoll.
“We weren’t nuclear scientists who could
independently verify what the U.S. was
telling us. We were just island people who

FIG.7 In 2018, unknown vandals spray-painted graffiti “Nuclear
Waste. Property of USA Government. Please Return to Sender.”

1.“How the U.S. Betrayed the Marshall Islands, Kindling the next Nuclear Disaster”
(Los Angeles Times, November 10, 2019), https://www.latimes.com/projects/marshallislands-nuclear-testing-sea-level-rise/.
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FIG.8

desperately wanted to return home.” 1
The Marshallese deserve to be heard. We
must realize this resilient community is on the
forefront of an ongoing catastrophe. Physicians
for Social Responsibility – Los Angeles (PSR-LA)
held a Zoom meeting on March 1st 2021(see
Fig.10). Nuclear Victims Remembrance Day is
to honor the victims and survivors of nuclear
testing done in the Marshall Islands in the
1950s. Other global organizations like the Intergovernmental Panel on Climate Change(IPCC)
help to address climate change concerns in the
Pacific(see Fig.10). Recently a German-Marshallese-made film “One Word” was released (see
Fig.11). It documents the impacts of climate
change on the Marshall Islands and its people.
Some Marshallese climate change activists advocate for a sustainable ocean culture
and the construction of new Canoe Schools
like Waan Aelõñ in Majel (WAM), a local canoe
school led by Alson Kelen that raises public
awareness, while transferring knowledge and
appreciation of Marshallese culture to younger
generations(see Fig.13).

Chengwen Jiang

FIG.9

FIG.11

FIG.10

FIG.12
FIG.13
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DEFINITIONS
Atoll
An atoll sometimes known as a coral atoll, is a ring-shaped
coral reef, island, or series of islets. including a coral rim that
encircles a lagoon partially or completely.
Island
An island is a body of land relatively small surrounded by
water.
Transformation
In the context of the Marshall Islands, coral atolls are transformed by geological forces, coral growth and, importantly,
human disturbance like colonial violence (war, nuclear legacy)
and climate change. These low-lying landforms are easily
shaped by water currents, which means they are very susceptible to sea level changes. It is the place where dialogue
happens between humans and nature, past and future.
Modernity
With new advances in technology and the development of
capitalist market economies around the beginning of 20th
century, people had an optimistic belief in human progress
and mastery over nature. “It has led to the development of
‘darker’ technologies, such as nuclear weaponry and the
production of toxic waste, has proven to be increasingly troubling.”1
Sublime

The sublime is a feeling being evoked when the viewer experiences change over time and space in landscape. It makes the
viewer feel loss of control. The landscape is speaking by itself.
This quality reveals the interplay between human forces and
agents of natural processes which creates uncertainties, “affecting the mind with a sense of the overwhelming grandeur or irresistible power.”2
Memorial Sublime
Kimmelman’s critique about modern day memorial. Although
most monuments are fixed in concrete and stone, their meanings
have been changed by shifts of taste of their admirers. Surroundings act as a mirror for people from generation to generation,
changing their perception to be able to understand its constantly
changing sense of history.3
Time
All events intersect at the present moment. In other words, the
“now” is when we encounter this influence of the past, which
will also affect our future. Sometimes, the horror of the past will
produce a fear of the future, e.g. the nuclear age.
Patina
In the context of sculpture, “patina” refers to a treatment (usually,
oxidation) on the surface of metal. It often refers to the successive phases of a statue’s appearance, the patina showing how an
object has aged in its environment over time.
Violence

1.Chris Reed and Nina-Marie Lister. 2014. Projective Ecologies, Cambridge, Massachusetts ; Harvard University Graduate School of Design: p134
2.Oxford English Dictionary
3.Michael Kimmelman, “Out of Minimalism, Monuments to Memory,” The New York Times (The New York Times, January 13, 2002), https://www.nytimes.
com/2002/01/13/arts/art-architecture-out-of-minimalism-monuments-to-memory.html, 5.

12

A “false patina”, is the mark of human brutality. “Still others
owe their beauty to human violence.”4 This unwanted change
in appearance makes such a big separation from its previous
status, which makes people upset, in awe and forces people to
rethink its meaning.

level of control, and varying degrees of possibility. Here, plant
seeding, growth, and seasoning cycles can be activated in
ways that create value for a project in its multiple formats over
time;…and ecological-infrastructural-productive sequences are
choreographed to suggest multiple possible futures.”1

Radiation
The emission of energy when the particles and gamma rays
break down into more stable atoms in nuclear decay. It causes
health effects and damages the DNA.

Anthropocene
This geological epoch began when humans started to emerge
as the main force shaping the geological and biological characteristics of the Earth.

Mutation
Change in the structure of a gene, resulting in a variant form
that may be transmitted to next generations.

Terra Incognita
Also known as Terra Ignota, is a term used in cartography for
regions that have not been mapped or documented. It is undefined territory.

Landscape Cyborg
A dynamic relationship between the binary of man and nature.
This term is introduced in Elizabeth Meyer’s “The Expanded
Field of Landscape Architecture”: “It is a hybrid of human and
natural processes, mechanical/engineering and organic.”5
Restoration
A plan process that aims to regain ecological integrity and
improve human well-being in degraded landscape.
Succession
The process of “succession” refers to the means by which one
ecosystem community is gradually replaced by another.6
“Increasing complexity often brings along with a decreasing

Infra-nature
Environmental infrastructures are assemblages where the
nature and social mix and take new shape, which means
‘‘second nature(cultivated land) recursively folding back to first
nature(wilderness).’’7
The islands became surreal when nature reclaimed the
manmade structures becasue it breaks the limits of spacial
boundary between wilderness and infrastructures.
Diaspora
A population dispersed from its indigenous territories. Originally refers to dispersion of the Jewish people beyond Israel.

4.Marguerite Yourcenar, That Mighty Sculptor, Time (New York: Noonday Press, 1993), 58-59.
5.Elizabeth Meyer, The Expanded Field of Landscape Architecture (1997),53.
6.After Clements (1916), Gleason(1926), and Cowles(1911)
7. Casper Bruun Jensen.
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PRECEDENT STUDY

Environmental Concerns
The Nuclear Waste Policy Act of 1982 requires the US
government to build and operate a national storage facility for spent nuclear fuel and high-level radioactive waste.
Opposition for constructing the plant was led by Maine’s
Governor Kenneth M. Curtis, in the form of a petition to
the Atomic Energy Commission, asking for the suspension
of the plants operating license due to the concern with
environmental and safety issues.
Maine Yankee Atomic Power Co.’s chairman said “it would
be too costly to correct these deficiences to the extent
required by the NRC” and decided to shut the plant down”.
Post-Nuclear Remediation
The $500 million decommissioning process ran from 1997
to 2005, including dismantling the plant and constructing a
facility for the long-term storage of spent nuclear fuel and
high-level radioactive waste.
The Maine Yankee Forebay and Diffuser are served for
the intake and discharge of circulating water into the Back
River. The remediation plan allow for the development of
a natural highlands marsh. The dose model used assumed
the dike soil was contaminated to a depth of two feet, and
included projected doses from drinking water and irrigation water from the area.
“Maine Yankee has been in litigation with the Department of Energy since 1998 to recover costs of storing this
material,” Howes says, “because the federal government
was supposed to begin removing it in 1998, over 20 years
ago.”
As of 2010, questions remained about the final disposal
of the plant’s nuclear waste.
14

MAINE YANKEE NUCLEAR POWER PLANT
DATE: operated from 1972 until 1996, dismantled between 1997
and 2005
LOCATION: Bailey Peninsula of Wiscasset, Maine, U.S
SIZE: 820-acre
CORE IDEOLOGY: This 25 years old nuclear plant, once New
England’s biggest electricity producer had to shut down by its
owner due to the economic reasons. How to deal with nuclear
waste left by this giant infrastructure still bothers people till
now.

FIG.14:left image
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Thriving Nature

CHERNOBYL EXCLUSION ZONE
DATE: 27 Apr 1986
LOCATION: Pripyat, Ukraine
SIZE: 30KM(19 mi) radius, 1,000 sq mi
CORE IDEOLOGY: Established by the Soviet Armed Forces soon
after the first nuclear disaster in the world, it designated for
evacuation and placed under military control. Nature has been
finding its own way, growing vividly. Some areas are open to
tourists.

FIG.15:right image, An HBO show, which airs on
Mondays, tells the story of the nuclear explosion,
but some scientists think the radioactive, humanfree landscape might now be a haven for plants
and animals, Sergei Chuzavkov/AP,

1.John Wendle, “How Radiation Is Affecting Wildlife Thirty Years After the
Chernobyl Disaster,” (National Geographic, February 10, 2021), https://www.
nationalgeographic.com/animals/article/060418-chernobyl-wildlife-thirty-yearanniversary-science.
2.“The Babushkas of Chernobyl,”, https://thebabushkasofchernobyl.com/.
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“Three decades later, it’s not certain how radiation is
affecting wildlife-but it’s clear that animals abound.” 1
The wolves, moose, wild boar and other wildlife not
seen for decades that have come back to the abandoned forests around Chernobyl. Hunting and other
human disturbance cause more damage to the species
rather than radiation.
Land Attachment
30 years after the Chernobyl disaster, some 100 women
fiercely cling to their ancestral homeland inside the
radioactive “Exclusion Zone.”
Babushkas Of Chernobyl is a documentary in 2015. A
community of sturbborn old women, desregarding the
laws and endangering their health, chooosed return to
their houses they used to live in the radioactive Dead
Zone surrounding Chernobyl’s Reactor No. 4, “They
share this hauntingly beautiful but lethal landscape with
an assortment of interlopers—scientists, soldiers, and
even ‘stalkers’—young thrill-seekers who sneak in to
pursue post-apocalyptic video game-inspired fantasies.”2
These women brews homemade moonshine and
slices thick chunks of salo, raw pig fat - though it is
strictly forbidden to eat local food. “Starvation is what
scares me, not radiation,” Hanna says. That stark choice
reveals an incredible journey the women have traveled:
from Stalin’s enforced famines in the 1930s, through
Nazi occupation, to nuclear disaster.
17

Transforming Islands | A Living Memorial

Chengwen Jiang

OKLAHOMA CITY NATIONAL MEMORIAL &
MUSEUM
DATE: 1997–2001
LOCATION: Oklahoma City, Oklahoma
SIZE: 3.3 acres
CORE IDEOLOGY: A memorial that honors the victims, survivors,
rescuers, and all who were affected by the Oklahoma City
bombing on April 19, 1995.

FIG.16:left image, the field of empty chairs at the
oklahoma memorial represents the 168 victims of
the april 1995 bombing. There are 19 small chairs
for the child victims. (Courtesy photo)

Minimalist
168 empty chairs hand-crafted from glass, bronze, and
stone represent those who lost their lives, with a name
etched in the glass base of each. They are Minimalistderived. “It commemorates ordinary people, something so
obvious and commonplace that it is taken for granted, but
not something that memorials always did.”1
Memorialize Tragedy
The planned memorial that grew up around the blast site,
have much to tell us about our attitudes toward historical
memory.
It is as if the memorial were a quick fix for whatever bad
happens and a way to move on. ‘The language of “healing
process” and “closure,” and the narrative of civic renewal’
sought to contain in comforting narratives. Bereavement
per haps, is one of the only ways that Americans can
imagine them selves as “one,” a condition that seemingly
trumps divisions of race, class, gender, and ideology.’2

1.Michael Kimmelman, “Out of Minimalism, Monuments to Memory,” The New
York Times (The New York Times, January 13, 2002), https://www.nytimes.
com/2002/01/13/arts/art-architecture-out-of-minimalism-monuments-to-memory.
html, 2.
2. E. T. Linenthal, “Violence and the American Landscape: The Challenge of
Public History,” OAH Magazine of History 16, no. 2 (January 2002): pp. 10-13,
https://doi.org/10.1093/maghis/16.2.10, 12.
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CARTOGRAPHY

The first thing about the Marshall
Islands is that we do not know
much about it. It is so remote in
the middle of vast ocean.
The Pacific islands were not
discovered by fortune but settled
intentionally — by descendants,
beginning some 60,000 years
ago, from Southeast Asia to the
Solomon Islands.

FIG17. Made in 1529, the Diogo Ribeiro map was the first to show
the Pacific at about its proper size, Diego Ribero - Biblioteca
Apostolica Vaticana, Vatican City, Carte Nautiche Borgiano III
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The Pacific Ocean covers one-third surface area of
our planet. This largest division of the World
Ocean covers about 46% of Earth’s water.
Three major groups of islands in the Pacific
Ocean are Melanesia, Micronesia and Polynesia.
Marshall Islands, officially Republic of
the Marshall Islands(RMI). Population:
59190(2020)

Chengwen Jiang

The Marshall Islands, Kiribati, Tuvalu, and the
Maldives(the India Ocean) are the world’s only
atoll nations, which have built entire societies
on the coral-and-sand rims of sunken volcanoes.
They share distinctive shapes: rings of habitable land encircling lagoons, themselves encircled by the ocean.

The air travel (bird fly) shortest distance
between Marshall Islands and Hawaii is 2659
MI.

7,917.5 MI

Global Scale
24
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RMI is made up of 29 low-lying coral atolls and
the five coral islands and none of them rises to
more than 20 feet (six metres) above high tide.
They are very isolated.
Language: Marshallese (official) 98.2%, other
languages 1.8% (English (official) widely used
as a second language)

300 MI

Populations and Transportation (Right image)
Marshallese, the native people, are Micronesians. The most populous atolls are
Majuro(capital) and Kwajalein(offers employment
at the U.S. missile testing range). They almost
account for three-fourths of the country’s
population. Population on Majuro is 27797.
The rest of the population lives in traditional
villages on the outer islands away from the
two urban centres.
10 out of 29 atolls are uninhabitable due to
severe living conditions and nuclear contamination. For example, the whole Bikini Atoll
is uninhabitable. The biggest thermonuclear
test Castle Bravo was detonated here. Visitors
are allowed to land on Bikini Atoll, but they
couldn’t consume any terrestrial food.

Kwajalein

Regional Scale
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The Runit Dome, also called Cactus Dome or locally
“The Tomb”, is a 115 m (377 ft) diameter, 46
cm (18 in) thick dome of concrete at sea level,
encapsulating an estimated 73,000 m3 (95,000
cu yd) of radioactive debris, including some
plutonium-239.
Radiation waste was transported here, mixed
with concrete, and stored in the nuclear blast
crater of the Cactus test from May 6, 1958.
It is an off-limit zone. However, it attracts
people as a filming place.

Enewetak Atoll is of 40 islands with its 664
people (1.1% of total population) surrounding a 932 km2central lagoon, 50 mi in circumference. With a land area total less than 5.85
square kilometres (2.26 sq mi)1
Its neighbourhood atolls are Bikini Atoll and
Ujelang Atoll.
Runit Island is the site of a radioactive waste
repository left by the United States. It is officially off-limits.

25 MI

Site Scale
28

0.07 MI(377’)
1. Brinkhoff, Thomas (2012-07-19). “Marshall Islands”. City Population.
Retrieved 2019-01-30.

Site Scale
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LAND HISTORY
Geography

70 square miles of land, total, comprising five
islands and 29 atolls, rings of coral islets that
grew up around the rims of underwater volcanoes millions of years ago and now encircle gentle
lagoons.

Most of the Marshall Islands are atolls with low
coral limestone and sand islets located between an
outer barrier reef and a central lagoon. The islands
are coral caps set on the rims of submerged volcanoes rising from the ocean floor.

island
atoll

lagoon

atoll

SEA LEVEL

Phase I
volcanic island

30

Phase II
volcanic island sinks;
coral reef grows upward

Phase III
atoll

31
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Timeline
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Nuclear Legacy

America’s atomic tests(1946-1962) Left Image
Between 1946 and 1962, the U.S. detonated
more than 200 nuclear bombs above ground
and underwater. The testing program was organized in operations that are served by different
branches of the military.
Since the mid-1980s, the local community has
been suffered from illness and death. Till now,
still lots of these nuclear legacy remains as
costly, dangerous cleanups sites.

•
•
•

•
•

•
•

34

Atomic Tests Operations happened on the
Marshall Islands
Operation Crossroads, Bikini Atoll (1946)
Operation Greenhouse, Enewetak Atoll (1951)
Operation Ivy, Enewetak Atoll (1952)
“The blast destroyed Eluklab Island, leaving a
submerged crater about 6,300 feet (1.9 km)
in diameter and 160 feet (49 meters) deep,
large enough to hold 14 buildings the size of
the Pentagon,” according to a report by the
Defense Nuclear Agency.
Operation Redwing, Marshall Islands (1956)
Operation Castle, Bikini Atoll (1954)
was designed to test high-yield thermonuclear devices dropped from a B-52 bomber in
Redwing.
Operation Hardtack I: Enewetak Atoll (1958)
Operation Hardtack: Bikini Atoll (1958)

35
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•

Operation Greenhouse, Enewetak Atoll (1951)

In 1946-51, the U.S. conducted 67 nuclear tests on
Bikini and Enewetak atolls. Nine bombs were detonated, ranging in size from 23 to 225 kilotons.2

5 MI

36

Operation Hardtack I: Enewetak Atoll (1958)

In 1958, U.S. authorities grew concerned about
a possible ban on above-ground nuclear experiments and accelerated testing. A final 33 bombs
were detonated between April 28 and Aug. 18.2

5 MI
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FIG18. Castle Bravo’s mushroom cloud formed after the
detonation grew to nearly four-and-a-half miles wide and
reached a height of 130,000 feet six minutes after the
detonation.

FIG19. The blast annihilated everything on the island

Eight percent of Enewetak’s land areas had been
destroyed by the 43 nuclear tests undertaken in
the northern area of the atoll between 1948 and
1958.
Four of Enewetak’s 40 islands were completely
vaporised by the tests, with one thermonuclear
blast leaving a two-kilometre-wide crater where
an island had been just moments before.
In 1963, there was an international ban on
atmospheric testing.
Enewetak nuclear tests broke centuries of
connection between Enewetak people and their
homeland. Besides bomb tests, the US also
conducted a dozen biological weapons tests in
the atoll, including experiments with an aerosolized bacteria designed to kill enemy troops around
1960s.

FIG18.

FIG19.
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CULTURE
ECOLOGY
RADIOACTIVE IMPACT

41

Transforming Islands | A Living Memorial

Chengwen Jiang

CULTURE
Ocean People

Contemporary Marshallese culture is a combination of manit (traditional cultural values and
customs) and Western influence.

FIG20.

FIG21.

Music

Bounded Community

tradition of handing down
stories by song

one fable tells united hermit
crab famililies finally win the
needle fish

FIG25.

Families

Fishery

Rongelap,” she said of her childhood.
“We worked together, we ate
together, we played together. That
Traditional houses

wooden house built on
level ground or house built
on stilts

42

FIG23.

Hand Crafts

woman use breadfruit leaves
to weave baskets, which can
be sold at a decent price

Sailing

includes shell fishery and
deep sea fishing:Mahi-mahi,
tuna, flounder and sunfish

“We had a oneness when we lived on

FIG22.

FIG26.

FIG24.

has been lost.”1

“For Pacific Islanders, the canoe itself is
an island in the ocean, and that island is
precious, a means of survival, one that
makes us human.”2

Copra Industry

distill oil from cocnut risidue

FIG.20-26:screenshots from Brotfabrik (English Version) _ One Word
1. An interview from Brotfabrik (English Version) _ One Word
2. M. R. O’Connor, Wayfinding: the Science and Mystery of How Humans Navigate the World (Strawberry Hills, NSW: ReadHowYouWant, 2020), 247.
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CULTURE
Navigation

Stick Chart

•
•

•

a way of survival(collecting
food, trading goods).
the art of reading the environment— by feel and by
sight — these and other
patterns.
is an act of self-determination and authority, taking
control over identity by
wrenching it away from
missionaries(send religious
mission), colonial governors,
tourism economies.

A map of the relationship between land and sea.
A way of passing on the knowledge.

FIG.28 Marshallese Stick Charts, each shell
represents an island

FIG27. Hawaiian Voyaging TraditionsHand calibration University of

In ancient days, chiefs threatened to kill anyone who revealed navigational knowledge without permission.
It is deeply rooted in their oral culture such as carving, language, songs.
It can stir a resurgence of the native Marshallese language, music, and crafts.

44

Each chart is different because it was made by an individual navigator to represent how he sees this ocean with its
islands. Therefore, different people have different interpretation. The maps were not taken along during navigation,
but studied and memorized prior to a trip.
There are three main categories of stick charts: Mattang,
Meddo (or Medo), and Rebbelib (or Rebbelith).
The Mattang stick chart was an abstract chart used for

instructions and for teaching principles of
reading how islands disrupt swells.
The Meddo chart showed actual islands
and their relative or exact positions.
The Rebbelib charts portrayed the same
information as a Meddo chart, but unlike
them, included all or most of one or both
chains of islands.

45
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CULTURE
Wayfinding
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Stars
use the star bearings(the horizontal
angle between the direction of an
object and another object) to judge
the distance to be traveled

Wave(Wave Pilots)
is used to detect direction and their
proximity to land by reading wave—
long before it is visible.

The Sun

For thousands of years, sailors in the RMI have
navigated vast distances of open ocean without
instruments.
Indigenous methods of navigating by stars, sun,
wind and waves is valuable in their ocean culture.

46

Memory
The stick chart is an instrument
registering the swells, the currents,
the landmark of the open sea. It is
memorized in the navigator’s head.

Feel
“Di lep” is the Marshallese term to
discribe understanding waves only
by feel. Navigators crouch down
or lie on his back in a canoe, blindfolded, to feel how the hull was
being pitched and rolled by swells.
47
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Perception
Understand the surroundings through your
instincts, your feelings, rather than your mind or
intellect. Hawaiians call it na’au-knowing.

Animals also have innate way-finding capacities. Dung
beetles follow the Milky Way; monarch butterflies calculate due north using the position of the sun, sea turtles
and other bird species read magnetic fields.

Culture Heritage Crisis
Ri-meto are the tiltle for those who master navigation skills.The training of ri-metos declined and
became restricted primarily to Rongelap Atoll.
After 1954, the hydrogen bomb made this atoll
uninhabitable. The last Ri-meto died in 2003.
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Realms of the Spirit
There are levels of navigation that make one feel sublime.
Nainoa Thompson(Polynesian navigator) once had the
dreadful experience on the sea and suddenly felt the moon
above him. “There was a connection between something in
my abilities and my senses that went beyond the analytical,
beyond seeing with my own eyes.”

Materials & Crafts
Outrigger Canoes are made from mā (breadfruit
tree) or lukwej (Calophyllum inophyllum – a large
tree). The wood pieces are tied together with
kkwal (coconut sennit) with no nails being used.
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ECOLOGY
Land Pattern

Ecological Forces

Windward Side
Leeward Side
Lagoonward Side

Uninhabitable

Nuclear Legacy

Ocean Side

Populated

FIG.29 Atoll dynamics diagram, adapted from multiple
sources, Elizabeth Yarina and Shoko Takemoto.
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Prevailing Wind
leeward
windward cross-reef
currents

The ocean side is more susceptible to
ocean erosion. Houses, graveyards
on this side are disappearing...Lagoon
side has great white sandy beaches.
The Marshallese people often go fishing. However, this is not the case in
Enewetak, fot all the food is imported
because of nuclear contamination. (see
FIG.29)

Soil

influx-outflex with tide
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Windward and leeward cross-reef currents, channel currents, and tidal flow

Eight sediment facies can be distinguished for the samples from Enewetak
lagoon. Coral fragments make up most
of the granule-size fraction.
Even coarser grained facies, such as
pebbles, cobbles, and boulders, dominate the oceanward side of the islands,
particularly on the windward side of the
atoll. Sand, mud facies is mainly in the
lagoonward side. (see FIG.30)

FIG.30 Distribution of sediment facies in Enewetak lagoon,
U.S. Geological Survey Professional paper 1513-B
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ECOLOGY
Climate Change

RMI is at the forefront

Warmer air temperatures are causing our
oceans to thermally expand and glaciers around
the world to melt. This combination leads to
global sea level rise, which is accelerating and
expected to reach over 3 feet (1 meter) by
the end of the century, with a 10% chance of
exceeding 6.5 feet (2 meters). Among Pacific
islands, salt water already washes over lowlying atoll communities ruining freshwater aquifers, critical agroforestries, and flooding roads
and buildings1.
The rising sea level is 4 times faster in these
islands than the rest of the planet.

1.Low-Lying Islands At The Forefront Of Climate Change, Chip Fletcher,
Jaimey Hamilton Faris, 2020
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FIG.31 For The Marshall Islands, The Climate Goal Is
‘1.5 To Stay Alive’

FIG.32 Projective Coastal line of Majuro, “One Word”
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Maeshallese Voice

The Marshall Islands sit, on average, 6.5 feet
above sea level. Studies show that since 1993,
sea levels in the western Pacific have been
rising at a rate of 0.3 inches per year, which is
twice as fast as they’re rising elsewhere in the
world.
There are two factors lead to sea level rise:
retreated glacier and thermal expansion of the
ocean.

FIG.33 : Job Atlaia works on building a sea wall on
the northwest end of Majuro. The government project is designed to hold back flooding caused by king
tides and sea level rise.

56

Sovereign nations with rich cultural heritages
such as the Marshall Islands have declared that
leaving their ancestral homelands threatens
their very identity.

Disrespect, Individual, Idyllic,
Face Facts, Cooperative, Love,
Industrial, Future Generation,
Move, Not Speculative
Interviers’ answer when they were asked about
climate change in Documentry “One Word”

57

Transforming Islands | A Living Memorial

Chengwen Jiang

RADIOACTIVE IMPACT
Radiation

Parts of the population are still affected
by the effects of the nuclear tests on the
Bikini and Enewetak atolls in the years
1946–1958. The test blasts, among other
things, led to radioactive fallout among the
residents of Rongelap and Utik. The bomb
annihilated every living thing in the air, on
land and sea from miles around.
However, American government withheld key pieces of information about its
weapons testing program. Children on the
neighbouring atoll played with the fallout
particles. They think it was snowflakes.

FIG.34

These neighbouring atolls were devastated
by fallout from the Castle Bravo test in
1954 on Bikini Atoll.

“It’s the radiation that the bombs

The radiation spread around the globe.
“1/7 of the world’s extra radiation came from
here(Bikini Atoll). It spread all over the planet, but
it’s still concentrated right here, The air is safe to
breathe, the water’s safe to swim in, but living
here is impossible.”1
All of Bikini’s plants are laden with Cesium-137,
a radioactive isotope that causes cancer. Eating
anything from this island could be deadly. The
coconuts have one of the highest levels of radioactivity...
Radiation waste has been leaking into the
ground and will continue to be existing for thousands of years. Till now, the food in Enewetak
Atoll is completely imported. Its neighboring atoll,
Bikini Atoll, is uninhabitable.
FIG.35 One of the early Castle Bravo fallout contours showing accumulated doses.

left. It seeps into everything.”1
1. Interview with Dr. Steve Palumbi(Stanford
University), Big Pacific
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Food Chain
Ocean

Shallow Water

Beach

Wetland

Upland Forests

Although radiation seeps everywhere through the food chain. Nature is finding its own way.
Fifty years later after the disaster, nature starts to thrive again. Even though the soil was still radioactive and often
blasted clear of all vegetation, plants began to return following a pattern fairly similar to what has been theorized to
have originally occurred throughout all of the Marshal Islands untold centuries ago.
“The natural process of siltation within lagoons of the atolls initially was expected to help bury much in the way of
radioactive material. Certain species of marine animals pump up fine-grained sediment (which holds the highest radionuclide levels) to the surface of lagoon bottoms.”
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What is the impact of the nuclear legacy in light of
climate change?

Clean-up

The Cactus Dome is one of the US the clean-up
process. Buried beneath this vast disc is 85,000
cubic metres of radioactive waste — a toxic legacy
from the dawning of the thermonuclear age.
Washington set aside funds to build the dome
as a temporary storage facility, and initial plans
included lining the porous bottom of its crater with
concrete, but it was gived up because of huge
costs.
“The bottom of the dome is just what was left
behind by the nuclear weapons explosion,” says
Michael Gerrard, the chair of Columbia University’s Earth Institute in New York.
Double Effects
The rising sea level exacerbates the aging of the
concrete structure. The seawater is seeping inside
the dome beacuse there was no effort to line it.
The soil is permeable coral sands.

FIG.36
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FIG.37 right
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CHAPTER3: FUTURE SCENARIOS
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MEMORIES
PROJECTIVE PLANNING
MEMORIAL JOURNEY
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MEMORIES
Enewetak Atoll
Transformative Forces(see the previous page)
There are four visible and invisible forces
that constantly transform the Marshall
Islands: coral growth, sea level rise, radionuclides and population. Coral reefs have been
growing on Earth for 30 million years. They
accrete between 5 -25 mm (0.2–1 inch) every
year. Some of the isotopes transforming the
Marshall Islands, like Plutonium-239, have
a half-life of 24,000 years. All of these three
factors affect the locals’ lives in the Marshall
Islands. Child mortality has risen sharply
since the late 1980s. A 1995 report indicated
that 40% of the residents who were moved
from Rongelap(close to Bikini atoll) suffer
from cancer.
Now in 2021, what is the destiny of the
Marshallese people?

(see the right image)
In advance of Operation Crossroads in 1946,
the US government evacuated Bikini and
Enewetak Atolls, claiming to do so for “the
good of mankind and to end all wars.1 Most
of the dislocated thought this was temporary. What they did not expect was that they
could not return to their atoll till 1980. In 1962,
these former residents of the atolls sued the
US government, demanding either compensation for being forced from their homes or
to be allowed to return.2 The United States
then began plans to clean up the evacuated
islands. When they returned, their once beautiful beach and lagoon had become a crater
370 feet in diameter thanks to the “Cactus”
nuclear weapons test on May 5, 1958.
75 years later, as climate refugees, they
have to leave their homes again...

1.Commodore Ben H. Wyatt addressing the Bikini Island natives,”
National Museum of American History, https://americanhistory.
si.edu/collections/search/object/nmah_1303438.
2. Rosa Salter Rodriguez, “Veteran links health issues to Marshall
Islands radiation,” The Washington Times, published May 30, 2015,
https://www.washingtontimes.com/news/2015/may/30/veteran-linkshealth-issues-to-marshall-islands-ra/.
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Major events on Enewetak Atoll
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What do locals think of Cactus Dome?

“We call it the tomb. The children
understand that we have a poison in
our island.” -- Christina Aningi
“That dome is the connection between
the nuclear age and the climate
change age.” - Alson Kelen

“Gone are the days when we live in
fear, fear of the bombs, guns and
nuclear,”1 they sing.
1.Foreign Correspondent By Mark Willacy, “On a
Remote Atoll, a Concrete Dome Holds a Leaking Toxic
Timebomb.” ABC News, July 31, 2020, https://www.abc.
net.au/news/2017-11-27/the-dome-runit-island-nucleartest-leaking-due-to-climate-change/9161442?nw=0.
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1.Christina Aningi, the head teacher of Enewetak’s only
school
2.Alson Kelen, Marshall Islands climate change activist,
who is worried about the future of the dome.

“But those old fears, thought to be long buried, are
threatening to reawakening in their island paradise.”1
What then is hiding underneath this 18’’ concrete cap?
Besides sedimented layers of radioactive waste, what
has been buried is a homeland along with Marshallese cultural history. On such terrain it takes centuries
to establish a soil deep and rich enough in nutrients to
sustain a community, and parcels of land (weto) were
passed down through generations who cultivated the
soil and also buried their dead within it, rendering the
land sacred as well as life-giving. However, all these
efforts were erased by this giant cold inhuman dome. It
is a visible symbol of US nuclear violence. It sits there
as a deadly, threatening reminder of a dark history and
an uncertain future.
The Marshallese people are forced to face this dome
because the breach is happening and actions need to
be taken. Early in 1980 when a severe typhoon hit the
island, people were worried about the potential cracking. This is no longer speculative.
For visitors, the dome is visually so compelling that
they almost forget it was built on annihilated land
blasted by the bomb. “This content is hidden from
view by the concrete cap of the dome, which ostensibly serves as a memorial only to the US servicemen
who constructed it, and as a record of US nuclear
violence in Enewetak.” 1

FIG.38
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“My visits are also plagued by ambivalence

“Prior to the building of this airstrip

and increasing disillusionment with my

this area was once a wooded area that

candy-coated past. I discovered that the

contained an important chief’s house,

trailer home where my family had lived in

a Marshallese cemetery, and the

the 1970s was, thrown out in a dump at the

Japanese schoolhouse.”1

south end of the island. There it sat rotting,
infested with rats... Like the rusty missile, it
too was just a part of the ephemeral American
suburban dreamscape...My childhood
landscape, too, is swiftly turning into an
archaeological site.”1
FIG.39 left

Greg Dvorak, an American, who spent his first
decade on Kwajalein Atoll(the U.S. missile testing range) with his parents, revisited this atoll
to mourn his father. His father was an engineer
served for US Missile Program. His family moved
from the island to New Jersey when he was nine
years old. “We’re Americans anyway. All just a
dream, just a paradise island, just a moment
frozen in time, in between Reality and Reality.”1
As he grew up, he realizes that his candy-coated
childhood on the island could never come back
just as he forever lost his father.

1.Greg Dvorak, “Detouring Kwajalein: At Home Between Coral and
Concrete in the Marshall Islands,” Touring Pacific Cultures, 2016,
https://doi.org/10.22459/tpc.12.2016.09, 2,3.
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PROJECTIVE PLANNING
SEA LEVEL RISE

Design Goals
SEA LEVEL RISE

seawall, land ﬁll, artiﬁcial seawall,
islands land ﬁll, artiﬁcial islands
maintain public health

NUCLEAR CONTAMINATION
NUCLEAR CONTAMINATION

CHALLENGES

CHALLENGES

LOSS OF SELFIDENTITY

adaptive infrastructure

LOSS OF SELFIDENTITY

adaptive infrastructure

maintainance&remediation
maintainance&remediation
handicrafts

overlooked culture
preservation

maintain public health

handicrafts

overlooked culture
the revival of a traditionalthe
canoe
revival
culture
of a traditional canoe culture
preservation

local food

public works infrastructure(including
public works infrastructure(including
highways, airports, telecommunications,
highways, airports,and
telecommunications, and
water supplies)
water supplies)

local food

A living memorial helps to A
improve
living memorial helps to improve
the environment and servethe
as environment
a
and serve as a
renubion place for future generations
renubion place for future generations
to celebrate Marshallese Culture
to celebrate Marshallese Culture

post-war/post-nuclear postinfrastructure
war/post-nuclear infrastructure

dependent on the US for economic,
dependent
health,
on theeducation
US for economic,
and other
health,
support
education and other support

displaced community

stay to develop a ﬂoating community
stay to develop
thata ﬂoating community that
resilient to rising sea
resilient to rising sea
displaced community
leave but can return to their
leave
motherland
but can return
in theto
future
their motherland in the future

A LIVING MEMORIAL

violence: bomb tests, war violence: bomb tests, war
Eco-dystopia

human&nature:
Eco-coral,
dystopia
ocean
&concrete

human&nature:
coral, ocean
invisible nuclear legacy that
invisible
brings nuclear
huge damage
legacy that brings huge damage
&concrete

euphemeral dreamscape vs
euphemeral
/traumaticdreamscape vs /traumatic
history(catastrophe)
history(catastrophe)

rising sea(provider becomes
rising
destroyer)
sea(provider becomes destroyer)

American&Marshallese
TENSIONS

TENSIONS
Colonialism:dominant
groups&minorities

Colonialism:dominant
groups&minorities
heroic vs ordinary

Environmental Injustice
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The U.S. Department of Defense
The U.S.
received
Department of Defense received
American&Marshallese
permission to use parts of permission
the lagoon and
to use
several
parts of the lagoon and several
islands
islands

heroic vs ordinary
What's being remembered?
What's being remembered?

(Dis)Illusionment:a living
(Dis)Illusionment:a living
memorial helps to negociatememorial helps to negociate
past and future, human andpast and future, human and
nature
nature

powerful but fragile infrastructure
powerfulwith
but fragile
climate
infrastructure with climate
uncertainties (Cactus Dome)
uncertainties (Cactus Dome)
beautiful landscape vs toxic
beautiful
pollutants
landscape vs toxic pollutants
disappearing land vs long-standing
disappearing land vs long-standing
adaptive/enduring community
adaptive/enduring community

Environmental Injustice
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PROJECTIVE PLANNING
Premise
Based on my fictional writing(see
Appendix) and research I have
conducted on the history and people of
Enewetak Atoll, I propose the following,
fictional scenario.
The design plans for 6’ SLR at the end

of this century in the Enewatek Atoll.
Radiation waste sealed in Cactus Dome
will be removed to the mainland of the
U.S but the land of the atoll will still be
threatened by radiation residue.

Narrative of Nuclear Contamination Zone & Climate Change
Present

2023

2050

2100

•

•

•

•

•
•
•

As climate refugees, more Marshallese relocate to other places.
Some researchers are funded to
make some build artificial islands.
Movement for a fossil-free world.
Canoe Schools are welcomed by
young generations.

•

•
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The Compact (as amended, extends
economic assistance $3.5 billion
to the RMI) will be renegotiated
between the RMI and the U.S.
The U.S. starts a 10-year plan to
remove the threatening radioactive
waste underneath the Cactus Dome
due to expanding cracks.
Trash recycling system is established
to reuse landfill as seawall materials.

•
•
•
•

Radiation waste sealed in Cactus Dome
is removed. A Remediation Program is
underway. Runit Island still remains offlimits.
85% of locals get displaced due to sea
level rise.
Only 100 indigenous people stay. They
build a floating community.
Locals’ food continues to be imported.
Canoes are their main transportation and
main strategy for Climate Change.

•

Enewetak diaspora from all over the
world return to this atoll on Manit
Day. This big community celebration
is extended for a week(the last week
of September).
Runit Island is accessible. It is a destination for Memorial Journey.
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MEMORIAL JOURNEY
Itinerary

[Start]
Some of the diaspora arrive via Enewetak
Airport. Some set off from nearby ports at
neighboring atolls. They will reunite with the
indigenous population and have a community celebration. There will be a canoe race
where participants sail from Enewetak Island
to Runit Island. They can practice navigation traditions taught at local Canoe Schools.
Another program includes outrigger canoe
building, wherein participants need to collect
local materials to build their vessel.

scrabble along its surface, and as the tide
recedes, the edge of the Dome changes
shape, responding to the climate just like the
people on this island.
This is your country. This is your motherland.
[Farewell]
On the day the visitors leave, they will bring
a stick chart home–a souvenir of their living
memories.

[during the sail]
The best time to sail is during the night
because you can use your intuition instead
of sight. Around half of the journey, you realize there are some little artificial islands made
out of sands, scattered around.
[destination]
When you arrive at Runit Islands, you will
plant a young coconut tree on the Dome.
You can also step on the wooden trestle to observe the Cactus Dome. Once it
was a giant concrete cap. Now nature has
reclaimed the land. Birds and other crabs
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Crossings
Floating Community

Middle Islands

Cactus Dome

exisiting coastal line

retreat coast line
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Kate ‘Aulani
Kate ‘Aulani was born in 2050 in Texas.
She once questioned her father about
her last name. “‘Aulani means the
messenger.” her father said, “We are
Enewetak diaspora and relocated there
in 2045”. Her grandfather always told
her interesting stories about what
happened on the atoll. When he was a
kid, he used to swim on the beach with
his friends after school. Kate’s images
of Enewetak are all formed by these
stories. She has a strong wish to see her
atoll with her own eyes one day.
Today is September 29th, 2100. Kate
is 50 years old. From Facebook, she
knows that there will be a Memorial
Journey on Manit Day(a celebration of
Marshall Islands culture and heritage)
that welcomes all people of Enewetak
heritage.
It’s a big day for her and her families.
Runit Island is reopening. She and her
kids fly to Enewetak Airport.
On the plane, she makes new friends
who have the same experience. They
are all very excited about this journey.
82

Dallas Airport

Enewetak Airport
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Floating Community

A

A-A’ Section in Present

A-A’ Section in 2100
A’
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Renderings
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Middle Islands

B-B’ Section in Present

B

B’

B-B’ Section in 2100
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Cactus Dome

C’
C-C’ Section in Present

C
C-C’ Section in 2100
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Kate lands at Enewetak Airport. The airport
was built by a Japanese engineer during
World War II. It was used as a military supply
hub. Now it carries imported food from the
US to support the community here. Indigenous people warmly invite Kate to visit their
home. Visiting homes and hosting guests is
important in Marshallese culture. Floating
Community is proposed for those Enewetak
People who have strong feelings about their
home and wish to stay, fighting for climate
change. Public works infrastructure includes
electrical power, a fresh water supply, a
modern field station, paved runway, accommodation for visitors, sanitation, health laboratory, piers. The houses are inspired by tradi-
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tional Marshallese houses, which are wooden
houses built on stilts. There are several
people chatting and preparing food on a
shared platform. (illustrations pages 86-89)
Kate joined the Outrigger Canoe Race.
Outrigger Canoe is a traditional boat in the
Pacific. It is made from mā (breadfruit tree) or
lukwej (Calophyllum inophyllum). The wood
pieces are tied together with kkwal (coconut
sennit) with no nails being used. It features
typically one lateral support float that is
fastened to the main hull. (illustrations pages
90-91)
After 2 hours’ sailing with local guidance,
Kate lands on the middle islands and takes a
rest at temporary tents. Some scientists are

Chengwen Jiang

checking the sand accumulation installation
(sandbags) and taking measurements. She
then keeps sailing. (illustrations pages 91-95)
When she arrives at Runit Island, it’s
already dark. Some people collect shells
near the shore. She walks on the boardwalk. It is gradually elevating after 357 steps,
which represents the 357 concrete panels
that comprise the 18-inch-thick dome. It also
serves as a protective barrier during storm
surges. The Moon is big up in the sky. It is
the Third Quarter Moon. Her eye is drawn
by a concrete dome on the left. With the
tide going up, it becomes smaller. She then
recalls her grandfather once told her about
Eorak, a Marshallese funerary custom: family

members place white stones on the grave,
symbolizing the resolution of, and forgiveness for, any interpersonal tensions or past
wrongs. She also picks up a white shell and
puts it on the pole. Light poles, together with
millions of constellations, light the path to
the Observatory. Visitors can learn traditional
navigational knowledge there. (illustrations
pages 96-97)
The radioactive waste has been replaced
by new soil underneath the Cactus Dome.
Coconut trees and other vegetation are
planted for phytoremediation.(illustrations
pages 98-99)

99

Transforming Islands | A Living Memorial

The crater created by detonation on May 5, 1958 (Operation Hardtack I, Cactus test). The site was later used to store nuclear waste
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U.S. troops returned to the Marshall Islands to work on radiation
cleanup from 1972 to 1980. On the island of Runit, radioactive materials were mixed with cement and buried in a blast crater, which
later was sealed under an 18-inch-thick concrete dome.Credit:
Courtesy of Lawrence Livermore National Lab
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A shot of the dome in the 1970s, shortly after it was constructed.
(Supplied: Ken Kasik)

The dome is unguarded on a low-lying Pacific atoll.(Foreign Correspondent: Greg Nelson)
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REFLECTION
IT DESERVES TO BE SEEN RATHER THAN FORGOTTEN.

This living memorial is based on my understanding of the atoll’s natural and cultural
history. It has such a rich past, with a horrifying, complicated war and colonial history
in the middle, and a really serious Climate
Change threat at present. This memorial will
carry on the long-standing indigenous spirit
and maintain ocean community’s identity in
the future.
This memorial is not a tomb hiding historical traumas. It is not meant to be an eyecatching tourist destination. It is an active
wound, sitting there exposed and healing at
the same time. It represents the Marshallese
community’s resilience. Marshallese people
will continue passing on their memories,
knowledge, and wisdom while fighting for
this disappearing land.
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Webcam is put at the observertory to monitor the
sea level. Soil samples are collected and tested for
radiation level. Data is daily updated on the website.
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AFTERWORD
The dome already acts as a memorial for
the US. Defense Department. Six servicemen
died of radiation from constructing the Dome,
which the military then commemorated with
a set of three plaques. For the Marshallese,
the memorial “is the [US’s] giant **** up.”
They call it “the tomb.”
A memorial is always controversial, like
Linenthal said “memorial processes open as
many wounds as they close, and that controversy often means that people are passionately engaged in the making and meaning of
memorials.” 1
My proposed memorial serves as a kind of
prayer, carrying my best wishes for the landscape. However, the memorial must also
surface the pain and darkness beneath this
site. We must both remember the Marshallese culture and, at the same time, confront
the violence that the U.S. has committed.

“At its very centre, the dome features
three plaques, the first of which enumerates the nuclear tests and lists the sites
where they took place, while the other two
commemorate the US military task force and
government departments implementing and
overseeing the cleanup.” (see figures 1 and
2)
I continue to wonder how design makes
people realize the impact of their actions on
distant geographies. How might a memorial incentivize others to advocate for victims
and hold responsible parties accountable?

FIG.40 The first of three plaques, cemented into the top of
Runit Dome, distinguishing the different agencies involved with
the building of this structure, Dan Lin.

1.E. T. Linenthal, “Violence and the American Landscape: The Challenge of Public History,” OAH Magazine of History
16, no. 2 (January 2002): pp. 10-13, https://doi.org/10.1093/maghis/16.2.10, 12.
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“I examine the “medicalization” of grief, for
example, as a therapeutic narrative became
a dominant voice and often transformed
victims of political violence into patients. I
write about narratives of civic renewal, religious redemption, and a toxic narrative
through which the story of the bombing and
its aftermath were told.” 1
Under many circumstances, the Marshall
Islands might very well be overtaken by
rising seas in the next century. While the
U.S might not start a 10-year plan to remove
this nuclear waste or act on this proposal,
we must plant this speculative seed to cultivate a more equitable future. As landscape
designers, we think projectively, which differs
from other disciplines. That said, part of this
practice asks us to be humble; we can’t be
so arrogant to say our design can easily solve
such complex problems. We only have a
certain degree of control.
In my speculative model, the U.S will be
responsible for radioactive waste in 2033 and
move it to somewhere stable in the continental United States. Somewhere…..I imag-
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ine it will be carried on a plane, just as the
U.S Military carried the nuclear bomb aboard
the Enola Gay. By shifting this geography and
addressing the pressing ecological crisis, it
is my hope that Americans and all global citizens will realize this complexity of the current
climate issue, and the relationship of the past
and future. Eventually, the Cactus Dome as
a memorial on Runit Island will have a new
meaning.
It has taken decades for the Marshallese
people to digest this catastrophe, and they
have not forgiven this colonial violence. Similarly, it has taken decades for the rest of the
world to understand both climate change
and the nuclear legacy as real and pressing
threats. For these two connected serious situations, the US has been slow to take appropriate action.
It took 30 million years for coral reef atolls to
reach an elevation six feet above sea level,
but it easily may take less than 200 years for
these atolls to be denuded in our compressed
Anthropocene time frame.

1.E. T. Linenthal, “Violence and the American Landscape: The Challenge of Public History,” OAH Magazine of History
16, no. 2 (January 2002): pp. 10-13, https://doi.org/10.1093/maghis/16.2.10
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APPENDIX
We often imagine utopia as a tropical island,
the perfect escape from a troubled world.
Here, on these small, isolated atolls, we draft
fantasies and turn these islands into laboratories for our imaginations. Drew from the
semester’s study of Utopia, I develop a fascination with a strange Utopia and Dystopia
landscape on the Marshall Islands.

The Terminal Beach
The Terminal Beach was written during the
Cold War between the Soviet Union and
the United States from 1947 to 1991. During
that time, the U.S. conducted hundreds of
secret atomic and nuclear tests on wild and
unknown places. One of the places they
chose is a coral reef chain in the Pacific.
English novelist J.G.Ballard established his
melancholy aesthetic based on this island—
full of abandoned ruins after a catastrophe.
“War, Sadism and Pacifism.” Ballard notes.
“No one in Hemingway’s postwar novels ever
worried about the effects of prolonged exposure to the threat of nuclear war.”1 The brutality in his work is his way of processing what
he saw during the war.
In The Terminal Beach, we see a bizarre
external landscape. Millions of manmade
abandoned structures, such as bunkers,
blockhouses, camera towers...broken bodies
of plastic models form the large psychic
forces and gradually engulf human mind.
On this island, “continuous concrete cap,
1. Dwight Garner, “J. G. Ballard’s Memoir, ‘Miracles of
Life’,” The New York Times (The New York Times, February 5, 2013), https://www.nytimes.com/2013/02/06/books/j-gballards-memoir-miracles-of-life.html.
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the desolation and emptiness, and absence
of any local fauna, were emphasized by the
huge sculptural forms of the target basins.”
“Around him the island remained silent. The
lines of palms hung in the sunlight, only his
own motion varying the shifting ciphers of
their criss-crossing trunks. The square turrets
of the camera towers jutted from the dunes
like forgotten obelisks.”2 These ruins, almost

2. J. G. Ballard, The Terminal Beach (New York, NY: Berkley,
1964), 23.

like the ghosts of Ballards’s main character
Traven’s wife and son, tortured him on this
island with his traumatic memories.

Solaris
I really enjoy the Ocean metaphor in
Solaris. The whole world is a mirror occupied by this giant, moving plasmatic ocean.
Inside this ocean, there is land, but it will
soon disappear and new lands will appear
in other places in the next second. Land and
water are chaos and regarded as integrity.
This giant, colloidal, inky wave becomes
the reflection/mirror of human minds. It
becomes a creature and has its own thinking. This never-ending process of metamorphosis ocean can project subconscious
minds. Astronauts are plagued by hallucinations drawn from their own memories. It
reminds me of Mirage.
I am also stuck by the time scale. If
we put Biology on an astronomical scale,
hundreds of millions of years for the Evolution on Earth will become a normal time
range in the universe in terms of the formation of life.
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NOVELLA
I) DISCOVER AN ISLAND
Welcome to the world of 2100. Trey is a greedy housing developer in Hawaii. Since Sea Level Rise, the
ocean has engulfed lots of coastal lands. Trey thus lost
almost all of the properties built by his family. Now he
is facing two options: either applying for bankruptcy
or developing new lands. Long long ago, he heard
from his father that there is a small island in the North
Pacific Ocean with spectacular scenery. That might
be the last shot for him. If he could find this legendary island that could be a potential travel resort, he
could earn tons of money by selling the land. Although
seldom could explorers make it to this island, Trey
decides to go for it. He marks the longitude and latitude based on an old map and then rents a ship, hiring
a scientific team.
The distance from Hawaii to this island is approximately 2500 miles. Local people call this island “Neverland.” It has been 8 days, during which they encounter a big storm. Then the weather unexpectedly shifts
and the ocean has become calm. As they get closer
to the mark, they observe nothing except endless
ocean. Rumor says there appear many haunted ghosts
from WWII at night above the ocean. Trey starts to
get anxious since there is not enough food left, but
with the enticement of lucrativeness, he decides to
take risks and sail on. The next day, the whole team
is excited by the fact that they see a small bit of land
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protruding from the sea. It looks like a tiny spot from
the ship. The scientific team leader Chris is trying
to use sonar to measure the distance. However, no
signal is shown. The sonar that he uses can retain an
intensity of 140 decibels as far as 300 miles from their
source.
“It must be a mirage,” Chris says.
Suffering from mental and physical fatigue, most
people on the ship think this island they have spotted
must be their hallucination. As they keep moving, the
water becomes so shallow that the ship is stranded.
Trey takes Chris on a spare canoe to survey the environment and promises the crew that they will come
back before tomorrow’s sunset. That night, there is
no moon in the sky. Instead, there are some stars that
might be the appearance of the planets Venus, Mars,
Juniper or Saten. Chris remembers the navigation
knowledge and marked the direction of east and west
on the horizon. They decide to head to the southwest.

II) LAND ON THE ISLAND
On their second day of canoeing, they start to rebuild
their confidence because they are sure it is an island.
“Do you see some green on the horizon?” Trey holds
binoculars in his hands. They feel thrilled and move
faster. As they get closer, these greens turn out to be
coconut trees. “Hope is right in front of us. We should

keep going instead of turning back and reconvening
with our members on the ship. ” Trey says.
On the third day, forgetting how far they have
travelled, they move towards a light tower. As they
get closer, they notice it is an elevated pillar sticking
straight up from the water with palm trees covering
it. Chris is wondering why these pillars didn’t reflect
his sonar when he tried it on the ship. He had checked
the sonar device before they left Hawaii. There should
be signals if the device detects obstacles in the water.
“The pillar might be floating or have a hollow base.”
Chris thinks to himself. Since they don’t have tools to
climb on the pillar, they move around and observe it.
It takes about 50 minutes. Then, they are surprised by
what they see right in front of them.
An atoll appears!
Chris discovers his sonar works at this moment.The
signal shows the atoll is about 2.6 miles away. Trey
takes out the old map and marks the data. They realize
there is a high tower sitting on the pillar, like a surveillance tower. After doing several measurements, Chris
tells Trey that these pillars are submerged in concentric rings around the circumference of this atoll. Water
is extremely peaceful here. It is transparent blue and
sparkling under the sun. Trey is starving so he tries
to capture a tuna. “The fin is irregular on that fish!”
he shouts. He gives up quickly because of the weird
shape. Finally, Trey and Chris land on this island. It
is full of life but seems a little weird. Nature is thriving. There are seagulls, strong winds but they see no

humans. As they approach the seagull, they notice its
beak is deformed. “No one is welcoming us, but I am
sure this is a habited island because I see man-made
structures.” Chris points out one of the exposed giant
rusted steel skeletons in the distance.
Trey is satisfied by their successful discovery. An
atoll like this means there are lots of natural resources.
Trey can not wait to swim into the lagoon but he is so
tired to even move his legs. Blackness rushes into his
head….

Wave pattern diagram How to Hide an Island_Stefan
Helmreich
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III) EXPLORING THE ISLAND
The next day when Trey wakes up, he finds himself in
a shabby little barrack of rusted metal, the wall largely
worn away. He finds a cut coconut right by him. Without consideration, he puts it into his mouth. The
sweetness of the fruit fills his mouth, reinvigorating
him. Looking around, there is a scrawled note saying:
“I am out for a survey. C”
While waiting for Chris, Trey is eager to explore
the sea. After he jumps into the sea, he comes upon
a giant coral reef. At the corner, there are submerged
concrete structures mixed with the coral reef. As he
sees through the cavities in the reef, he notices this
structure is massive. There is a sign that says ”DON’T
ENTER.”
Three days after they land, they are embracing their
fourth night. Trey and Chris have lost their sense of
time. They have no idea how long since they left the
ship. They live on coconuts, which taste like sweet
foam. The whole day, they hear the waves crashing
and birds calling. They lie down on the beach watching endless coconut trees disappear on the horizon
behind them. Although they intend to continue staying
in the barrack near the shore, they find the water rises
too quickly, so they decide to move inland. Before
they leave, Chris wants to take Trey to visit the ruins
that he has been surveying. It is another abandoned
bunker. A stone engraved with crooked lettering reads
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“in respect to those who died from the Nuclear Incident”. Walking across an open area, they see some old
houses among the coconut trees. These houses are
abandoned, but they want to settle down and spend
the night there. One of the rooms is full of distorted
plastic model figures. Their deformed faces look as if
they are laughing and sometimes as if they are trying
to tell stories. Some magazines are scattered on the
ground. “Issued in Spring 2035.” Trey picks up one
of them and says the woman on the cover reminds
him of his wife Sara. “Someone must have lived here,”
Chris says.
Five days after they landed, they were awakened
by a noise outside. They get up and see groups of
people through the window. “Let’s stay here and hide,”
Chris says. But before Chris finishes, Trey has already
walked out. He waves his hands excitedly and catches
their attention. “Hi, nice to meet you.” Surprisingly,
some of them also speak English. Trey is enthusiastic
and tells Chris to come out. “It’s not an easy place to
get to” one of the inhabitants says, “ We are community members in this place. This atoll has been threatened by the sea level rise for around one hundred
years. It was discovered by a Spanish explorer in the
Age of Discovery. I am an architect and one of our
building codes is the building base has to be 25 feet
at minimum.” Then, he walks Trey and Chris to the
center of the atoll and gives them a simple tour. There
is a small airport, market square, town hall and temple
in the central area. Stands by a nice wooden house
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with breadfruit leaves weaved roof is a steel building, looks like a Quonset hut. “What about schools?”
Trey asks. “Children are expected to have education at
their houses. The reason for this is that we only have
limited space of land. We would rather save construction materials to build other public space” Majira says.
She is a teacher. She goes on and explains that there
are no vehicles on this island. There is no monetary
trade. People trade by coconut by-products. Most of
the inhabitants only come to this island on weekends
to socialize. They stay on pillars most of the time. There
is a special job created for this area—Wave-pilot. A
person who masters this skill can determine where the
nearest solid ground is — and how far off it lies — long
before it is visible. It also relates to their religion.
Chris asks “Why are water movements so different
here? My sonar device doesn’t even work!” The inhabitant replies “The whole island is fighting sea level rise.
We have huge threats of being inundated by the ocean.
You might already have seen those pillars on your way
here. Those are shoreline Infrastructures that physically refract, cancel the radiating waves. The pillars are
a key tool to protect our central isle. We can’t afford
losing more lands. These pillars are not floating. Instead
they have huge concrete bases underneath. They are
originally manmade, but now they are part of nature”
Majira explains. Each of the pillar communities has its
own representative and she represents Maji Pillar. Her
father was involved in Mission 63- a key project on
this island in collaboration with the US military deal-

ing with the nuclear contamination and rising sea levels.
The community on this island believes in “infra-nature”,
which means ‘‘second nature(cultivated land) is recursively folding back to first nature(wilderness) and self
evolving.’’
Trey suddenly remembers the crew who are still
on the ship. “What time is it now?” “Waning Gibbous
of August” Majira replies, “we prefer to use the lunar
calendar since the water movement is hugely related to
the movement of the Moon.” Trey recalls that night he
went exploring on the canoe, that was a new moon. “It
must be about ten days, and we will soon encounter
high tide in the next full moon” Chris says.
After talking with several immigrants that can speak
English, Trey and Chris realize that among those inhabitants, some of them are indigenous Pacific descendants and some of them are immigrants from other
parts of the world who have lost their houses near the
coastline. This community has built a collective system
of managing water, food, waste, transport, and energy.
They have resilient and sustainable lifestyles. Self-sufficiency and public health are the goal.
Looking out at the pillars, Trey and Chris wonder
what people’s lives are like. According to Majira, all of
the community members live on pillars and this atoll
is for public amenities. Pillars serve different functions. Usually, the pillar consists of 5 houses including
the community gardens. Since about 30 people have to
share the pillar, they become really close. The nuclear
family consists of about fifteen people in three genera-
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tions. Each pillar has its own camera tower for surveillance. Each pillar has one representative, he/she has to
observe the water and weather conditions in turns and
share their field observations in community meetings.
Trey points to the architectural plan of the area that
depicts a central circular monitor room surrounded by
units and says “It looks like an ancient Roman prison.”
Boats are the main transportation between pillars
and the central atoll. They are handmade by community
members who collect natural materials from coconut
trees. Learning to sail is a rudimentary skill for everyone
born on this island. “We have to take our canoe to get
to the pillar” Trey says. “Yes, but we haven’t registered
as a member. Only members’ boats can freely access
those pillars” Chris replies.
They continue staying in their shelter for the next
few days. They hear the waves from the ocean and
watch it rising and falling. Trey is struggling with
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himself. Part of him is trying to convince the community to build new development for tourists. Part of
him is attracted by the self-sustaining life here. People
never need to worry about money and work. No mass
producing and commercialization. Every material gets
fully used. Trey feels as if reality is fading away from
him. He likes the fact that he never needs to worry
about bankruptcy any more. There is a brand new
life right in front of him. Everything can be restarted.
However, he sees his reflection in a tidal pool, his pale
face drained of energy. He recalls his past, being a
successful businessman, being a good husband and a
good father……. He is tired of maintaining his family’s
business. Since sea level rise, he has lost his shoreline resort properties and seldom do people enjoy the
beach as they used to. He also lost his son who died in
a hurricane three years before.

Wave pattern experiments(cast concrete,
dowels)
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IV) FULL MOON
Chris is documenting the high tide and low tide and
water movement everyday. He has a bold speculation: the reason why they can successfully get to this
atoll is because the day that they arrived was a new
moon. The tide was very low and the land revealed. It
only lasted for ten hours until the next high tide. “Only
in this 10 hours during a month is the land showing
from the sea! How lucky we are” Chris remarks to
himself. As a scientist, he does not believe in myth.
Initially, when this desperate developer, Trey, came to
see him, he was touched and wanted to reassure him
by joining this exploration. However, deep down, he
never expected they could find this atoll for real since
he has never seen any scientific reports documenting
this atoll. Now, when he associates the whole story
with the nuclear memorial that he saw on the first day,
he realizes that the US government wants to hide this
history on purpose. There is a worn diary he finds at
the shelter which says,
“during the Cold War, between 1946-51 the U.S.
began 67 nuclear tests on Bikini and Enewetak atolls.
Nine bombs were detonated, ranging in size from 23
to 225 kilotons. In 1963, there was an international ban
on atmospheric testing. After that, loose waste and
topsoil debris was scraped off from six different islands
in the Enewetak Atoll and transported here, mixed
with concrete, and stored in the nuclear blast crater of
the “Cactus” test. Things went well until in 1982, when
a severe typhoon hit this island and there was concern

about a probable breach.” On the last page is written “in 2013, a report by the US Department of Energy
found that the concrete dome had weathered with
minor cracking of the structure…”
Chris closes the diary and loses his contemplation.
The sunshine is less strong than earlier. He is sitting in
the long shadow cast by a palm tree.
This night is not typical. Trey sees light on the fringe
of the island. Local people are wearing animal masks
and carrying coconuts. They light their torches and
walk around the atoll. When Trey looks up to the firmament, the moon is full and huge. The water rises to its
highest level.
“Have I ever told you
That I spend my evenings howling to the moon
And it feels like every star is shining through…”
Trey never wants to come back to Hawaii. He wants
to forget his wife, his home, his properties and he just
wants to be a normal community member here. He is
deeply attracted to this imaginative place. Chris, on the
other hand, is waiting for the next new moon. He can’t
wait to get back and share his discovery with his institution in Hawaii.
Somewhere out on the ocean, there is a group of
people on a ship waiting for Trey and Chris to return.
Some try to follow Trey. They use kayaks and never
come back. The rest of them plan to get back to Hawaii.
With the land disappearing on the horizon, they believe
all of this is a mirage.
The ocean becomes furious again…(to be continued)
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